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Here, I provide a practical overview on some statistical approaches that are able to handle the constraints that frequently emerge in the study of animal behaviour. When collecting or analysing behavioural data, several sources of limitations, which can raise either uncertainties or biases in the parameter estimates, need to be considered. In particular, these can be issues about (1) limited sample size and missing data, (2) uncertainties about the identity of subjects and the dangers posed by pseudoreplication, (3) large measurement errors resulting from the use of indicator variables with nonperfect reliability or variables with low repeatability, (4) the confounding effect of the within-individual variation of behaviour and (5) phylogenetic nonindependence of data (e.g. when substitute species are used). I suggest some simple analytical solutions to these problems based on existing methodologies and on a consumable language to practitioners. I highlight how randomization and simulation routines, generalized linear mixed models, autocorrelation models, phylogenetic comparative methods and Bayesian statistics can be exploited to overcome the inefficient performance of some conventional statistical approaches with typical behavioural data. To enhance the accessibility of these methodologies, I demonstrate how they can be brought into practice in the R statistical environment, which offers flexible statistical designs. Although the primary motivation behind this discussion was to help animal behaviourists who address questions in relation to conservation, I also hope that researchers working on the evolutionary ecology of behaviour will also find some material useful. © 2015 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
In different scientific disciplines, the investigated research topics and the attributes of the studied subjects set up specific constraints for study design and the statistical analysis of available data. Here I aim to discuss some of difficulties that can typically emerge in the study of animal behaviour and to offer some statistical approaches that can be used to alleviate the limitations embedded in behavioural data. According to the theme of this Special Issue, I will principally focus on issues that emerge in association with species of conservation concern (i.e. those that can be characterized by low or rapidly declining abundance, by high level of specialization to extreme environments, or by having a specific position on the phylogenetic tree). However, as study designs relying on behavioural observations on marked individuals impose some general challenges for the analysis of data independently of the particular research questions, most discussed topics can be viewed more broadly and easily applied to studies with ecological or evolutionary focus. The first three topics discuss concrete problems (limited sample size, the use of surrogate variables when noninvasive studies, unknown identity of subjects) that may typically emerge when working with behavioural data that are constrained for ethical or practical reasons. In the last section, I bring into the focus other approaches (mixed modelling, phylogenetic comparative methods, Bayesian statistics) that could, in general, be more broadly applied in conservation studies.
Given the target audience and the purpose of this paper/journal volume, I provide a superficial overview on a broad array of approaches rather than cover only a few topics with the appropriate statistical deepness (i.e. with complex equations and simulations). This is also because I present nothing new here: all of the methodologies I touch on are already well established in the statistical literature. By maintaining a focus and language that are comprehensible to practitioners, my sole aim is to initiate the spread of a diversity of methodologies that are currently underexploited in the study of animal behaviour and conservation. However, I do emphasize the importance of the scientific foundations for any methodology being implemented in practice. Hence, for the more interested readers, I give pointers to the primary sources that
